Principles of a competitive binding assay for the study of the interactions of poorly water-soluble ligands with their soluble binding partners. Application to bilirubin with the use of Sephadex G-10 as a competitive adsorbent.
1. A generally applicable method is described for obtaining experimental data on the interactions between a poorly water-soluble ligand and soluble binding factors, with the use of chemically inert solid adsorbent. The equilibrium distribution of the ligand between the liquid phase containing the soluble binders and the adsorbent must be measured and knowledge of the binding isotherm of the adsorbent is required. Procedures are given for the calculation of the binding parameters. 2. The method has been applied to quantify the interactions of bilirubin with serum and liver cytosol from the rat, Sephadex G-10 serving as the competing adsorbent. Reversible adsorption keeps the concentration of the free ligand low, thereby preventing formation of colloidal bilirubin. The sensitivity of the procedure accommodates the rather high binding affinities by which bilirubin generally interacts with its specific binding proteins. 3. The binding activities of serum and liver cytosol are of comparable magnitude. Binding of bilirubin by rat serum can be described by two independent binding sites, the affinities of which differ by two orders of magnitude. Only the site with the higher affinity appears to be of physiological importance. The major bilirubin-binding sites of rat liver cytosol seem to contribute equally to the overall binding activity of this preparation, provided that GSH is present.